In most cases vasovagal syncope is an infrequent event that only merits reassurance. However, in a few patients the symptoms can be debilitating, resulting in actual physical injury or considerable infringement of daily living and work. In these cases, a more interventional approach may be appropriate.
Evidence for the eYcacy of pacing
The vasovagal response is a notable but transient dysfunction of the autonomic nervous system. The most readily quantitative responses are vasodepression (arterial blood pressure fall) and cardioinhibition (heart rate fall). Cardiac pacing oVers the possibility specifically to target the latter. Evidence to support the use of pacing in this setting has recently gained additional weight with the publication of the vasovagal pacemaker study.
1 Patients with recurrent episodes of vasovagal syncope (more than six each year) were randomised to receive or not receive a permanent dual chamber pacemaker. This important study indicated a clear benefit for pacing in those with vasovagal syncope selected on the basis of positive tilt test with bradycardia. In those allocated to receive a pacemaker there was a notable extension in the time to recurrence of syncope with a relative risk reduction of 85.4%. This treatment eVect remained despite adjusting for the observed baseline diVerences between the paced and non-paced groups (relative risk reduction of 90.8%).
Even before the vasovagal pacemaker study 1 cardiac pacing has been an accepted treatment for selected patients with vasovagal syncope by both the British Pacing Electrophysiology Group 2 and American Heart Association/ American College of Cardiology 3 guidelines; these recommendations were based on the results of several nonrandomised observational studies. Despite some exceptions, 4 5 these studies generally indicated a beneficial role for pacing. [6] [7] [8] The inconsistency of these studies may be in the interpretation of the results rather than the results themselves. Opponents point to the inability of pacing consistently to prevent syncope; proponents point to the prolongation of the time to syncope even if syncope is not aborted. Consequently, studies such as that of Sra and colleagues 5 can be interpreted as negative because presyncope and syncope are not invariably aborted, or more positively because even their simple pacing algorithm resulted in many patients (18 of 22) who initially had syncope had only presyncope on repeat testing.
Mode of pacemaker intervention
Concomitant with the accumulation of data supporting the use of pacing in vasovagal syncope, there has been a better understanding of appropriate pacemaker settings. Initial studies showed that ventricular demand pacing (VVI) usually fails to ameliorate symptoms even if a bradycardiac response prevails. 9 The absence of atrioventricular synchrony appears to aggravate the peripheral vasodilatation, perhaps by retrograde activation of atria and release of natriuretic peptides, which generally accompanies this condition. The problem of early detection of incipient vasovagal syncope remains. Unlike other conditions requiring pacing, the fall in heart rate is not abrupt. More often the decline is insidious. DDD pacing with rate drop response appears to confer an advantage over the more conventional DDI pacing with rate hysteresis. 10 As opposed to rate hysteresis, which triggers pacing when a particular heart rate is reached, rate drop response takes account of the rate of fall and has a requirement for confirmatory beats. Hence, the incorporation of this more sophisticated type of algorithm oVers an additional option in the appropriate detection of the heart rate changes, facilitating more appropriate and earlier triggering of pacing. Further refinement in the ability to detect incipient vasovagal syncope may arise from the recognition of the accompanying respiration changes.
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Determining who benefits from pacing
The crucial issue is to identify people who could benefit from pacing. The most frequently used investigation is the tilt test. The vasovagal pacemaker study 1 criteria were the occurrence of at least syncopal episodes and a positive tilt test with a relative bradycardia (that is, trough heart rate less than 60 beats/min or less than 70-80 beats/min if isoprenaline provocation was used).
A systematic classification based on haemodynamic collapse pattern for the purposes of delineating patients who might be candidates for drug or pacemaker trials for vasovagal syncope treatment has been proposed by the vasovagal syncope international study (VASIS) group. 12 There are three major VASIS categories: predominant cardioinhibition, predominant vasodepression, and mixed cardioinhibition and vasodepression. In addition there are three exceptions: chronotropic incompetence, excessive heart rate rise, and carotid sinus syndrome. Those with predominant cardioinhibition might be suitable for pacing. Within this group there is further division into more or less severe forms. The expectation is that pacing will be of greatest benefit to those with more severe cardioinhibition. However, there is a potential concern with pacing this group as it appears to be more prevalent in the younger population 13 ; (mean age of patients enrolled in the vasovagal pacemaker study was 43 1 ). Pacing young people has a considerable long term burden, not least of which is the need for periodic system replacement. Given that vasovagal syncope is not in itself a life threatening condition there is a natural reluctance to commit younger patients to pacing.
The other group that might benefit from pacing are those with chronotropic incompetence (VASIS exception 1).
14 They tend to be a much older population and without tilt testing may remain unidentified. They may be physically unable to undergo exercise testing, or be unsuitable for pharmacological testing owing to comorbidity such as coronary artery disease.
Compensating for the decline in heart rate only deals with one aspect of the underlying pathophysiological changes. Pacing should not be seen in isolation or as an alternative to pharmacological intervention. There may be a role for combined treatment-for example, with drugs such as midodrine 15 to modulate vascular tone or fludrocortisone to minimise intravascular volume depletion and pacing to modify the heart rate response. With greater understanding of the underlying pathophysiology the appropriate treatment may be tailored to the individual patient.
There are limitations to the benefits of pacing in vasovagal syncope. Clearly it does not abolish syncope in all patients. However, the consistent finding is the potential for delaying loss of consciousness. The additional time gained may be suYcient for the patient to take evasive action, preventing syncope and injury to themselves or others. In a small number of selected patients with severe vasovagal symptoms with a notable bradycardiac response on tilt testing, dual chamber pacing with an appropriate rate drop algorithm may be a reasonable therapeutic option. 
